SUMMARY
INTRODUCTION
Primary central nervous system lymphoma (PCNSL) is an unusual form of extranodal non-Hodgkin lymphoma that may affect the brain, leptomeninges, spinal cord or eyes, representing 3% of all intracranial neoplasms
1,2
. It is less frequent in immunocompetent patients, and the average age of diagnosis in these patients is 50-65 years
. Regarding location, only 9% of PCNSL is found in the cerebellum, and it usually presents as a single lesion (60-70%)
2-4
. Microscopic features of the lesions show diffuse large B-cell lymphoma (DLBCL) in 90% of the cases
5
. On neuroimaging, lymphomas tend to have an iso to low signal on T2-weighted images and restricted diffusion due to high cellularity. When these
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T2-weighted and intense enhancement on T1-weighted after contrast ( Figures 1A and B) . Spectroscopy showed a peak of lipids on 1.3 ppm, without choline elevation and perfusion did not demonstrate an elevation in rCBV ( Figure 1C ). She was seronegative for HIV 1 and 2, HBsAg and anti-HCV antibodies. The cerebrospinal fluid examination was unremarkable. No additional lesions were seen in a CT of the chest, abdomen, and pelvis, and the bone marrow biopsy showed no evidence of malignancy. The differential diagnoses included inflammatory demyelinating and infectious conditions versus lymphoproliferative malignancies, as the lesion had low perfusion and peak of lipid, features observed in both conditions.
The patient underwent an open biopsy of the tumor and resection; histological examination showed diffusely infiltrative large cells with scant cytoplasm, evident nucleoli, and frequent mitotic figures. Immunohistochemical profiling revealed a diffuse large B cell lymphoma, non-germinal center (Figure 2 ). Bone marrow involvement was negative. The diagnosis of stage IE (Ann Arbor staging system) DLBCL of the cerebellum was established.
features are not observed, as in our case, infratentorial PCNSL may be a challenging diagnosis, and other differential diagnoses, such as metastatic tumors, malignant gliomas, demyelination and inflammatory disorders including neurosarcoidosis should be considered 3, 6 . Herein we report a case of dizziness and ataxia, in which neuroimaging shows an expansive lesion in left middle cerebellar peduncle, with the final diagnosis of diffuse large B-cell lymphoma.
CASE REPORT
A 52-year-old Caucasian woman with no significant past medical history presented with symptoms of dizziness and left motor incoordination for 2 weeks at the Hematology and Hemotherapy Center of the University of Campinas. The initial physical and neurological examination revealed ataxic gait and dysdiadochokinesia. She underwent a brain computed tomography (CT) which revealed an expansile lesion of the posterior fossa. Brain magnetic resonance imaging (MRI) showed a heterogeneous lesion in the left middle cerebellar peduncle, with hyperintensity on
FIGURE 1
Intravenous dexamethasone was initiated, and the patient had symptoms remission. After that, the patient received four cycles of high-dose methotrexate and cytarabine (IELSG 20 Protocol) 7 . During the treatment, she experienced hematologic toxicity grade 3 and 4, febrile neutropenia and received antibiotic therapy. The patient had improvement after the fourth cycle of chemotherapy. MRI was used for control and presented complete remission of the initial tumor. Cranial radiotherapy was not performed. She remained with motor sequels, left hemiparesis and reduced muscle strength. After 3 months, she returned with decreased consciences level, sleepily, two episodes of seizures and difficulty in swallowing. A new MRI showed homogeneous nodular lesion in the right superior frontal gyrus ( Figure 1D ) with restricted diffusion (Figures 1E and F) and a peak of lipids on spectroscopy; the aspects were suggestive of lymphoma in the frontal convexity, but a new biopsy was not performed. The patient died after five days.
DISCUSSION
PCNSL is rare among intracranial neoplasms (only 3%), with a yearly incidence of 0,5 case per 100.000 people
2,3
. Only a small proportion (13%) is located in the infratentorial brain, of which 9% affect the cerebellum
2,3,8
, with the involvement of the middle cerebellar peduncle being even rarer. In immunocompetent patients, as the case described, the lymphoma mostly affects those in the fifth decade of life
9
. The involvement of the cerebellum and other deep structures (periventricular regions, basal ganglia, and brainstem) is considered by some prognostic scores as independent image criteria associated with poor outcome and reduced survival
10
, which explains the importance of the site of the lesion.
As for neuroimaging, PCNSL typically presents as an iso to hypointense lesion on T2-weighted, in some cases with perilesional edema. Diffusion restriction is observed in the solid components of the lesion (due to high cellularity), and intense and homogeneous . Central necrosis is not usually found in immunocompetent patients, it is more common in immunocompromised 6 . The pattern of central nervous system lymphomas on spectroscopy is similar to that of other highgrade tumors, and there is usually increased choline, reduced myoinositol and a peak of lipids and lactate in the solid portion on spectroscopy. In this case, there was no choline elevation, and only lipids were observed in the spectra.
Neuroimaging is very important to suggest, through certain characteristics as described, the nature of the injury. However, in some atypical cases as this, some differential diagnosis such as metastatic lesions, gliomas, and inflammatory processes, particularly granulomatous disease, should be considered.
In the case of our patient, the first MRI showed an infiltrative lesion in the left middle cerebellar peduncle, characterized by a heterogeneous signal on T2 and extension to adjacent cerebellar deep nuclei ( Figure 1A and 1B) . In the sequences of perfusion, hypoperfusion (low rCBV) was noted ( Figure 1D ), suggesting that the main differential diagnosis could be lymphoma, inflammatory and demyelinating processes (common etiology of middle cerebellar peduncle). Low perfusion in PCNSL is observed due to the low induction of neovascularization and destruction of the elements of the blood-brain barrier 4 . Neurosarcoidosis, infectious granulomatous diseases (such as tuberculosis and paracoccidioidomycosis) and vasculitis should be considered in these lesions especially if it shows enhancement
11
. Granulomatous disease lesions can be of single/multiple iso or hypointense on T1-weighted and hypointense on T2-weighted, usually with low perfusion. Vasculitis and neurosarcoidosis usually involve younger patients, and infratentorial gliomas are more frequent in pediatric patients. Metastases can occur in this region and in this age group, usually iso or hyporintenseon T1-weighted and hyperintense on T2-weighted and FLAIR (hypointense if the primary neoplasm is from the gastrointestinal tract). However, they are hyperperfused on rCBV. Demyelination diseases are characterized by a hyperintense signal in T2-weighted and FLAIR, showing low perfusion when compared to lymphoma, and usually occurs in younger patients.
Due to the atypical MRI pattern suggesting an etiology, a biopsy was performed, and the diagnosis of DLBCL was established.
The patient underwent 4 cycles of high-dose methotrexate and cytarabine (IELSG 20 protocol) 7 and obtained complete remission, as previously reported. She was not submitted to cranial radiotherapy. Later, another lesion with typical lymphoma features was diagnosed in the supratentorial brain.
Infratentorial DLBCL is a rare entity, and may also be misdiagnosed in immunocompetent patients, in the context of atypical MRI lesions.
The prognosis is poor, and there is scarce knowledge about its cause and optimal clinical management. 
RESUMO

